Serial Link Interface

Thi s docunment outlines the interface details of a circuit
which inplements the protocol of a local serial |Iink. The
circuit consists of a fiber optic transmtter/receiver pair
the <control circuitry, and a delay Iine. The contro
circuitry handles both the receiver and transmtter functions.
On one end, this circuitry resides on the Digital 1/0
Transition NModul e. It communicates wth the conpanion
circuitry that resides on the Power Supply Regul ator Modul e.

1.0 Introduction

The Waveform Generator interfaces to the power supplies
via a Digital 1/0O Transition nodule |ocated at the rear of the
VME chassi s. The Digital I/0O Transition Mdul e comruni cates
with the power supply via a pair of |ow cost serial fiber
optic |inks. The ADC and DAC are provided as part of the
power supply regulator. One link outputs a reference frane to
the power supply and the other returns a |oopback of the
reference franme and readback information from the power supply

to the Waveform Generator. The serial links use a bi-phase
mark bit streamwith a 10Moit per second bit rate.
The Digital /0O Transition Mdule will send only one

frane,a setpoint, to the power supply synchronous with the
720 Hz RHIC Tineline Event or at a programmable rate of 1, 5,
or 10KHz. In return, the power supply will send back, over a
separate link, four franes : set point | oopback, neasured
|, reasured V and neasured | dot.

2.0 Franme Formt

A fixed length frane of 43 bits is used for the Digital
| /O Transition Mddul e Qutput. When frames are not transmtted,
the idle state of the link is a continuous stream of ones
Each frame consists of the following bits and fi el ds:

Start bit (zero)
8-bit type field
24-bit data field
8-bit crc error check (x%*#x’+x°+x*+x+1 generati ng
pol ynom al, excluding start/stop bits)
2- Stop bits (ones)

All signals described in this docunent are defined as TTL
Logic 1 = +5V.

2.0.1 Digital I/O Transition Mdule Transm ssion



2.0.1.1 Type Field

The bit pattern defined here guarantees that a frame with
a single bit error in the type field wll not be
m sinterpreted as the wong frane.

set poi nt Programred | 85 (01010101)
2.0.1.2 Data Field

The setpoint field uses all 24 bits in the data field
The data within this field is left justified 2's conpl ement.

bit 23 sign bit
bit 22 nmsb dat a
bits 21-1 data

bit O | sb data

2.0.2 Power Supply Transni ssion

For each reception of a setpoint franme, the power supply
will respond with the follow ng franmes:

Set poi nt Loopback

Measur ed

Measured V

Measured | dot (Main Magnet System Only)

2.0.2.1 Type Field

Set poi nt Loopback 85 (01010101)
Readback Measured | 192 (11000000)
Readback Measured V 193 (11000001)
Readback Measured | dot 194 (11000010)

The two nobst significant bits of the TYPE field encode
the different frame types:

set poi nt 01
r eadbacks 11
undef i ned 00

The two least significant bits encode the channel nunber
information of the readback. This uniquely defines each of
t he readback franmes for use by the Waveform Gener at or.

2.0.2.2 Data Field



Readback information is available on a nuxed data bus.
Address lines Al and A0 control which data is available on the
bus.

Readback data use all 24 bits in the data field. The
data within this field shall be left justified 2's conpl enent.
The Readbacks- neasured |, neasured V, and neasured | dot-
fromthe power supply shall define the bits as follows:

bit 23 si gn

bit 22 msb

bit 21-1 data

bit O I sb
3.0 Interface requirenents
3.1 Power Supply Interface
3.1.1 Setpoint Updating

The Serial Link Chipset provides the follow ng signals
and control lines to the Power supply for set poi nt
updati ng: (See Section 4.2.1)

Set point Data (24)
Load (1)
Valid (1)

3.1. 2 Readbacks

The Power Supply shall provi de readback information
mul ti pl exed onto a single 24-bit data bus. The Serial Link
Chi pset will provide two signal |ines which encode the channe

that is avail able on the bus.

Readback (24)
Address (2)

Measured | 00
Measured V 01
Measured | dot 10

3.2 Waveform Generator Interface
3.2.1 Setpoint Loading (See Section 4.1.1)
Set poi nt (24)

Setpoint Load (1)
Trigger Xmt (1)



3.2.2 Readbacks provided to the Waveform Generator (See
Section 4.1.2)

Type Field (4)
Data Field (24)
Data Valid (1)
Frame Error (1)
4.0 Functionality
4.1 Transition Mdul e

4.1.1 Transm ssi on

One 24 bit register will be provided for use by the Waveform

Generator Mduleand is called the SETPO NT register. An
active |l ow LOAD pul se, SETPTLD, is necessary to latch the data
into the register on the rising edge. In addition, the
transm ssion of the setpoint frame will occur when a TRRGXM T

pul se has been received from the Waveform Generator WModule
The Type field will be hard coded.

4.1.2 Reception

Readback frames from the power supply will be provided via a
4-bit type field register and a 24-bit data field register
Upon successful decoding of a valid frame from the power
supply, a DATA VALID wll be issued. Loopback information
will also be provided via these same two registers. In
addition, a FRAME ERROR signal will be provided.

4.2 Power Supply
4.2.1 Reception

Each frame received by the power supply will contain an 8-bit
type field and a 24-bit data field. A LOAD pulse wll be
generated when it has been determ ned that the received franme
has the correct header and trailer information, as well as the
correct number of bits. This pulse will be issued regardless
of the internal data integrity. A VALID pulse wll be
generated when a frame has been received with no errors. On
the occurrence of both the LOAD and VALID pul ses, the 24-bit
set poi nt can be | atched.

4.2.2 Transm ssi on



Loopback of the setpoint will be acconplished by providing the
decoded serial bit stream directly to the encoder section of
the transmtter. In this way, the data will be sent back
exactly as received wthout calculating a new crc checkworKk.
In addition, this data will be checked for errors and made
available to the power supply. Upon conpletion of the
| oopback function, the readbacks will be |oaded in succession
and transmtted to the Wavef orm Generator Mbdul e.
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